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LXXVIII. A Propofal for difcovering the 
Annual Parallax of Sirius ; by the Rev. 
Nevil Mafkelyne, A. M. Fellow of Tri~ 
nity College, Cambridge, and F. R. S. 

Read June z6,rTp HE Royal Society having come to 
170. j^ a re f ] ut j on to f cn £ p er f ons of abi- 
lity to proper places, in order to obferve the ap- 
proaching paffage of Venus over the Sun, the 6th of 
June next year j (which phasnomenon was iirft pro- 
pofed to this Society, by the late excellent Dr. Hal- 
ley, forty-four years ago, as a proper means of de- 
termining the Sun's parallax, to a great degree of 
exactnefs) I take this opportunity of recommending 
to the consideration of this learned body another 
very important object in aftronomy, which, I appre- 
hend, may be cleared up at the fame time, by the 
aftronomers fent to one of thofe places, which will 
probably be judged convenient for the obfervation of 
Venus's tranfit j I mean the ifland of St. Helena. 

The agronomical object, in favour of which I de- 
fire to engage your attention, is no leis than the de- 
termination of the annual parallax of the Orbis 
Magnus j the rinding out of which, from obferva- 
tion, would be the fulle.fl and directed proof of the 
Copernican fyftem, as the want of this proof, hi- 
therto, has been the ftrongeft argument made ufe of 
by thofe, who have with-held their aflent to an hy- 
pothefis, which fo fully, and yet fimply, fatisfies all 
the other phenomena. 

No 
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No one, indeed, at this time of day, will ven- 
ture to afTert, that, even if no annual parallax 
could be found, after the greateft exertion of human 
art and induftry, the Copernican fyftem was not, 
therefore, true} fince the quantity of this parallax 
may be fo fniall, as to efcape the reach of our fight, 
though aflifted to the utmoft. But though the de- 
fect of it would be no juft argument againft the Co- 
pernican fyftem, yet the actual demonftration of it, 
from obfervation, would be a direct and convincing 
proof of the truth of that fyftem. 

It remains then to be considered, what hope there 
is now left, after aftronomy has been brought to fuch 
a great degree of perfection, of being able to find out 
an annual parallax in any of the fixed ftars. 

I am fenfible I may here feem to be prefumptuous, 
in venturing to treat upon this fubject, after the many 
accurate obfervations made by the learned Dr. Brad- 
ley, with an inftrument conftructed for this very 
purpofe. No one can have a higher veneration than 
I have for the difcernment and exactnefs of this il- 
luftrious aftronomer, whofe merit I have the greater 
opportunity of being acquainted with, by having the 
honour of calling him my friend. I would juft beg 
leave to take notice, that the ftars, which this aftro- 
nomer obferved, were fuch only as lay within a few 
degrees of his zenith: and though his obfervations 
do not feem to fhew a fenfible parallax in any of 
them, yet we cannot thence abfolutely conclude, that, 
amongft the great number of vifible ftars, there are 
none in which it may be perceptible, till they have all 
of them, efpecially thofe of the greateft luftre, been 
obferved in proper places, near the zenith, with the 

like 
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like care and accuracy, which he has ufed : for, as 
Dr. Bradley has himfelf remarked, where any ftars 
are remote from the zenith, the uncertainties of re- 
fraction, and the irregular motions of the air, become 
fo great, as to take away from us all hopes of ob- 
ferving them to an equal degree of exaclnefs. 

The particular ftar, which, I propofe, fhould be 
carefully obferved, with a view of discovering its an- 
nual parallax, if fenfible, is Sirius, the brighter!: of 
all the ftars in the firmament, and which is there- 
fore, probably, the neareft to us of them all. With 
us, this ftar pafTes the meridian, at the altitude of 
22°, where the refractions are too irregular to admit 
of our difcovering a very minute quantity, by obfer- 
vation : but, at the ifland of St. Helena, Sirius paffes 
only half a degree fouth of the zenith ; and, on this 
account, I have, for fome time, looked upon that as 
the moft proper place to make obfervations at, for 
this purpofe. 

I (hall now beg leave, with great deference, to lay 
before you a particular argument, which has, for 
thefe two years, induced me to think it probable, 
that the annual parallax of Sirius is not fo fmall, as 
to elude the nice difcernment of our modern aftro- 
nomers ; and (hall be glad to be determined by ycuir 
opinion, whether it affords a fufficient prefumption 
to us, to undertake a careful and afliduous feries of 
obfervations of the diftances of Sirius, from the 
zenith of the ifland of St. Helena. This argument 
is drawn from an examination, which I have made, 
of the obfervations of the zenith diftances of Sirius, 
taken at the cape of Good Hope, in the years 1751 
and 1752, by that excellent aftronomer, and diligent 

Vol. LI. 5Y obferver, 



C 892 ] 

obferver, the Abbe de la Caille, recited in his Fun- 
damenta Aftronomias, printed about two years fince, 
wherein alfo are contained all the obfervaticnSj which 
he has taken of the principal fixed ftars j a work 
truly worthy of its name ! Every particular obfer- 
vation of the fame ftar is reduced to one epoch, that 
of the beginning of the year 17 jo, by applying the 
equations of aberration, precefiion, and deviation, to 
the obferved places j £0 that the places corrected 
ought all to agree together, if the obfervations were 
perfectly exact, and the ftar was affected with no 
fenfible motion, that was unaccounted for. Being 
fatisfied with the excellence of the obfervations, I 
was tempted to examine thofe of fome of the princi- 
pal fixed ftars, in hopes of difcovering fome fenfible 
differences in the obfervations made at different times 
of the year, when a parallax, if there had been any, 
would have had the greateft effect. But I found very 
few ftars, the obfervations of which were fufficient 
in number, or taken at proper feafons of the year, 
to give room for any inference at all. Fortunately, 
however, the obfervations of the zenith diftances of 
Sirius were more in number, and, what is ftill of 
more eonfequence, in this cafe, made in various, and 
fome in oppofite feafons of the year : and, upon look- 
ing them over, I was agreeably furprized to find a 
very fenfible difference in the obfervations made at 
different times, agreeing in direction with what a 
parallax ought to produce, the zenith diftance of Si- 
rius in July coming out no lefs than 8" greater than in 
the oppofite feafon of the year, namely in December 
and January : the zenith diftance alfo in March and 

April 
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April being of an intermediate quantity, as it ought 
to be: for, Sirius being in conjunction with the Sun 
in June and July, it is evident he muft be then far- 
ther from the Earth than in December and January, 
when he is in oppofition to the Sun, and, confe- 
quently, his latitude and declination, which are both 
fouth, muft be lefs in the former cafe, than in the 
latter ; and therefore, as he paffes north of the zenith 
at the cape of Good Hope, his zenith diftance muft 
be greater in the former feafon, than in the latter, as 
the obfervations indicate : but, in March and April, 
when Sirius is in quadrature with the Sun, and equally 
diftant from the Sun and Earth, his apparent latitude 
and zenith diftance muft be the fame as the true, or 
that which would obtain, if the Earth was tranflated 
to the Sun, and confequently, a mean between the 
zenith diftances in July and December, agreeably to 
the obfervations. 

I mail now lay before you the obfervations them- 
felves, together with the calculations, which I have 
made of the values of the parallax for each, the ma- 
ximum being aflumed 9", which I find will beft re- 
concile the obfervations with one another. 



jY a 1751. 



[ «94 ] 





Zenith diftance 


Annual 


Zenith 


diftance Difference between 




ofSiriusatCape, 


jr.iajl.ix 


corrected for an- 


each obfervation cor- 




obferved and re- 


reduce 


nual 


fan 


Uax. 


rected, and the mean 




duced. 


>bfervat, 
mean. 








of the distances cor* 
refted. 




a I II 


II 










1 751. July 12. 


17 31 I9.I 


- 4'3 


*7 


31 


14.8 


— I.I 


Juty 13- 


17 3 1 J 9-3 


- 4-3 


*7 


3 1 


i5-o 


— O.9 


July 14. 


21.7 


~ 4-3 






17.4 


+ i-5 


>iy 15- 


19.7 


- 4-3 






i54 


— 0.5 


July 16. 


19.0 


- 4-3 






14.7 


— 1.2 


1752. April 5. 


16.7 


— 1.0 






15.7 


— 0.2 


April 3. 


157 


— 0.8 






14.9 


— I.O 


March 28. 


14.0 


— 0.4 






13.6 


— 2-3 


March 14. 


T 3 J 


-- 0.7 






13-8 


— 2.1 


March 8. 


15.2 


-- 1.2 






16.4 




- 0.5 


March 5. 


18.8 


-- 1.4 






20.2 




L 4-3 


March 4. 


17-3 


-- 1.5 






18.8 




- 2.9 


March 1. 


15.9 


4- 1.6 






17-5 




- 1.6 


Feb. 17. 


12.8 


-- 2.6 






154 


— O.5 


Jan. 21. 


11. 1 


-- 4.0 






i5-« 


— 0.8 


1751. Dec. 31. 


11.6 


+ 4.5 




16.1 


4* 0.2 



Mean of zenith diftances corrected ? 

for parallax ------3 5 ' y 

The firft column fliews the year and day of the 
obfervation s ; the fecond the zenith diftances of Si- 
rius at the cape of Good Hope, as delivered in Abbe 
de la Caille's recital ; the third contains the computed 
values of the parallax at different times, taking that 
of the maximum o"j the fourth column gives 
obfervations reduced to the mean, by applying 
the parallax computed in the third column to the 
obfervations in the fecond ; which quantities ought 
all to agree together, if the obfervations were liable 
to no error, and the parallax was rightly affumed : 
but, taking a mean of them all, the laft column 
(hews how much each of them differs from that 

mean, 
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mean, which, in general, is very fmall, and fcarce 
exceeds 2", except in two obfervations, in one of 
which it amounts to 3", and the other to 4" : but 
thefe differ as much from the mean of the fix other 
obfervations made at the fame feafon of the year. 
Thus, affuming a parallax, the obfervations will be 
found to agree as well with that fuppofition, as they 
do with one another. But if the obfervations are con- 
sidered in themfelves, without any allowance for pa- 
rallax, they will differ fenfibly from one another: 
nor is this difference to be found only in two obfer- 
vations, in which cafe, it may eafily be attributed to 
the account of the unavoidable errors ; but five ob- 
fervations in July oppofed to two in December and 
January, make the zenith diftances vary 8" in the 
direction, which a parallax ought to produce. 

I am aware, that it may be objected, that two obfer- 
vations made in the winter feafon in December and 
January, at one of the maxima of the parallax, are 
too few to determine a point of fuch confequence, and 
readily agree, that the argument is weakened in pro- 
portion to the paucity of the obfervations : but then, 
it mould alfo be considered, that the obfervations 
made in March and April concur with the reft in. 
fupporting the fuppofition of a parallax ; and, upon 
the whole, the obfervations will, perhaps, be judged 
to afford a fufficient prefumption of the exiflence of 
a parallax, to encourage the undertaking a careful 
trial. It is upon the flrength of this prefumption, 
principally, that I have ventured to lay thefe thoughts 
before the Royal Society, whofe members may juftly 
claim the honour of having made the greateft at- 
tempts towards demonfbrating this important, but 
yet undetermined point in aftronomy. 

LXXIX. Far- 



